® 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



0 Publication number 



0 303 824 

A2 



EUROPEAN PATENT APPLICATION 



© Application number 88111169.4 
© Date of filing: 12.07.88 



© int.Ci.":A61M 25/00 , A61M 5/00 , 
A61M 19/00 



© Priority: 28.07.87 ES 8702216 


0 Applicant Espejo Martinez, Antonio 


Cea Berrnudez, 31 - 5 B 


© Date of publication of application: 


28001 Madrld(ES) 


22.02.89 Bulletin 89/08 






Applicant Castroviejo Garcia, Eduardo 


0 Designated Contracting States: 


Cea Berrnudez, 31 - 5 B 


AT BE CH DE FR GB GR fT LI LU NL SE 


28001 Madrid(ES) 




@ Inventor: Espejo Martinez, Antonio 




Cea Berrnudez, 31 - 5 B 




28001 Madrid(ES) 




Inventor: Castroviejo Garcia, Eduardo 




Cea Berrnudez, 31 - 5 B 




28001 Madrid(ES) 




© Representative: Ungria Lopez, Javier et al 




Avda. Ramon y Cajal, 78 




E-28043 Madrid(ES) 



0 A device for locating the epidural space. 

0 The device for locating the epidurai space being 
proposed is based on the depression existing at that 
space. It consists of a circuit and a canula with its 
corresponding needle. 

Once the circuit is connected, a puncture is 
carried out with the canula up to the surroundings of 
the yellow ligament, being fixed at this position by 
means of a fixer element which is displaced up to 
^Ithe patient's back. The needle is inserted into the 
^canula and it continues punching until reaching the 
^•epidural space, what happens when the circuit is 
^triggered due to the existing depression, a/some 
00alarm/s and an electromagnet being thereby ac- 
COtivated, the latter attracting the needle and inserting 
Oit into a sleeve. With the simultaneous displacement 
***of the latter and of the needle, one reaches the 
O centre of the epidural space, situated 2 mm away 
^from the circuit triggering position, this being the 
Uj maximum sleeve displacement distance. 
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The present invention, as expressed by the title 
of this specification, refers to a device for locating 
the epidural space, so as to introduce into it an* 
aesthetics, analgesics, narcotics, etc, by injection 
with a needle or a catheter. 

This space corresponds to that between both 
leaves of the dura mater, inside the rachitic duct 
and extends itself along it from the occipital hole 
up to the sacrococcygeal hiatus. 

The current method for locating the epidural 
space is based on the "sanitary technician's skill. 
The reduced size of this space, varying depending 
on multiple factors, such as:age, sex, weight, body 
size, etc*, as well as its differences with respect to 
that portion of the spinal column which is intended 
to be blocked, make the current methods be rather 
rudimentary and dangerous, since the punching of 
the dura mater may produce a continuous loss of 
cephalorachitic fluid with the subsequent occur- 
rence of hypotension in cavities containing said 
fluid and. as a consequence thereof, headaches 
and even paralysis when pressure fall is very 
sharp. 

In order to improve the guarantees of success 
of anaesthesias of this type, avoiding to the maxi- 
mum extent the above mentioned complications, 
the present invention proposes a device based on 
the characteristic that the epidural space pos- 
sesses a depression. Said device consists of a 
canula and a needle which inserted into the former, 
said needle having a vacuum inlet in contact with a 
pressure sensor that transforms the pressure signal 
into an electrical signal which is received by an 
integrated circuit (comparator), wherein it is com- 
pared with the atmospheric pressure. WhBn the 
end of the needle reaches the epidural space, the 
circuit is closed by a transistorized switch, so that 
an electromagnet situated at the canula handle is 
activated, said electromagnet diametrically attract- 
ing the needle (of ferromagnetic material), and in- 
troducing it into a rear sleeve the inner surface of 
which is corrugated, just as the outside of the 
needle is in a portion of length. Just at the same 
moment as the electromagnet is activated, a visual 
and/or sound alarm is activated so as to advise the 
user on the moment when the epidural space is 
contacted. At this moment, the user makes the 
needle pierce through by means of the sleeve, 
which has a maximum displacement of 2 mm, this 
being the distance at which the centre of the epi- 
dural space is away. Afterwards, any substance 
can be injected or a catheter can be introduced. 

The device comprises: 

- A pressure sensor that transforms the pressure 
signal into an electric signal. 

- An adjustable voltage divider in order to be able 
to equalize the voltage with that of the pressure 
sensor. 



- A millivoltmeter in order to graphically see the 
difference between both above voltages. 

- An integrated circuit (comparator) that emits a 
signal when there is a difference between the 

s aforementioned voltages. 

- A transistorized switch that closes the circuit 
when receiving the signal from the comparator. 

- All necessary circuit protection elements against 
voltage picks and induced currents. 

io - A buzzer and a lamp or led diode which become 
activated when the circuit is closed by the transis- 
torized switch. 

- A support canula of whichever external shape and 
provided with a handle inside which there are an 

is electromagnet a stop and a sleeve which can 
axially move in the distance determined by said 
stop, being equivalent to 2 mm. ; the sleeve is of 
plastic material or of any other non-ferromagnetic 
material, with a very smooth outer finish and a cor 

20 rugated inner finish so that the needle being dis- 
placed inside it is easily blocked against it. This 
sleeve is limited by a stop that enables it to have a 
2 mm maximum displacement 

- A fixation element constituted by a flat body of 
25 resilient material, provided with two unidirectional 

fixation flanges. 

- A conically pointed needle without sharp edges 
so that when it penetrates it separates tissue fibres 
without cutting, the latter returning to their position 

30 by elasticity as the needle is taken out, thereby 
producing the least traumatism as possible. 

Said needle must be. made of a ferromagnetic 
material (for instance, chromium-vanadium steel) 
and the part opposing the point must have a cor- 

35 rugated outer finish that enables it to be easily 
blocked against the sleeve. 

The rear part of the needle is welded to a 
conical body, generally of plastic material, provided 
with a cut whereto a wing nut can be coupled, the 

40 latter serving as support for safer and easier punc- 
ture, and with a cut whereto the connector indicat- 
ing the situation of the needle opening is coup- 
led.The connector for vacuum inlet is situated at 
the rear part, with some grooves in its outside for 

45 easier handling. 

Once the circuit has been connected by a hand 
switch, a puncture is carried out with the canula up 
to the surroundings of the yellow ligament, being 
fixed at this position by means of the fixation 

50 element that is displaced up to the patient's back. 
The needle is introduced into the canula and it 
goes on with the puncture, up to reaching the 
epidural space, when the circuit is triggered due to 
the existing depression, the alarms and the elec- 

55 tromagnet being thereby activated, the latter at- 
tracting the needle and inserting it into the sleeve. 
With the simultaneous displacement of the sleeve 
and the needle, the centre of the epidural space, 
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situated 2 mm away, is reached, this being the 
distance to which the sleeve can displace itself. 

The device can also be used without the me- 
chanical blocking of the support canula, allowing 
oneself to be guided by the acoustic and/or optical 
alarms and, moreover, if the existing vacuum is not 
intended to be measured, the circuit can be substi- 
tuted by a membrane which, when being displaced 
due to the vacuum, closes the alarm circuit 

For a better comprehension of this specifica- 
tion and as an integral part thereof f some drawing 
sheets are attached thereto, wherein their different 
figures represent with an illustrative but not-limiting 
character, the following: 

Figure 1.- It is an elevationai view, with a 
one-fourth section, of the device according to the 
invention. 

Figure 2.- It is a schematic view of the circuit 
of the device according to Figure 1. 

Figure 3.- It is an elevationai view of the 
canula according to Figure 1. 

Figure 4.- It is a ground view of the canula 
according to the previous Figure. 

Figure 5.- It is an elevationai view of the 
needle of the device according to the invention. 

Figure 6.^ it is a ground view of the needle 
of the previous Figure. 

Figure 7.- It is an elevationai and lateral view 
of the unidirectional fixation element of the canula 
according to Figures 3 and 4. ■ 

Figure 8.- It is a schematic view of a second 
type of circuit which the device according to the 
invention may comprise. 

Reference being made to the above mentioned 
figures, it can be seen that the device for locating 
the epidural space proposed by the invention con- 
sists of a canula 1, at the rear part of which there is 
a sleeve 2, the needle 3 be ing introduced through 
them. Along the tube 4 of the canula a unidirec- 
tional fixation element 5 can be displaced. 

The electric circuit as represented in figure 2 is 
constituted by a hand switch 6, a voltage divider 7, 
a miflivoJtmeter 8, a pressure sensor 9, a compara- 
tor 10, a switch 11 at said comparator outlet, a 
relay 12 and the luminous 13 and acoustic 14 
alarms. 

The canula 1 is constituted by the support 
body 15 and the tube 4. inside said support body, 
there is an electromagnet 16 surrounding the axial 
sleeve 2, situated at the rear part of the support 
body 15. This sleeve may gently displace itself up 
to a maximum of 2 mm., this distance being regu- 
lated by the stop 18. The inner surface 19 of the 
sleeve is considerably corrugated. 

The needle 22 has a conical point 20 without 
sharp edges, so that when it is introduced it sepa- 
rates the tissue fibres apart without cutting them, 
thereby producing as less traumatism as possible. 



The outer diameter of the needle will be slightly 
smaller than the inner one of the tube 4 of the 
canula and of the sleeve 2.A portion 21 of the outer 
surface of the needle has a corrugated surface 
5 complementary to the inner surface 19 of the 
sleeve. 

The rear part of the needle is welded to a 
conical body 22 provided with a cut 23 whereto a 
wing nut can be coupled serving as support to 

w punch easily and safely. The vacuum inlet 24, 
besides some grooves 25 for an easier handling, is 
situated at the rear part 

The fixation element 5 is constituted by a flat 
body of elastic material, provided with two unidirec- 

rs tional fixation flanges 26. 

The device as described in the preceding para- 
graphs works as follows: 

The circuit is connected by the hand switch 6. 
A puncture is performed with the canula up to the 

20 surroundings of the yellow ligament, being fixed at 
this position by the fixation element, as it is dis- 
placed until it contacts the patient's back. Once the 
canula has been fixed, the axial sleeve being at its 
backmost position, the needle is introduced until 

25 the alarms and the electromagnet are activated, the 
latter attracting the needle due to the ferromagnetic 
condition of the material of which it is constituted, 
inserting it into the sleeve due to the rubbing of the 
corrugated surfaces in contact. With the simulta- 

30 neous displacement of sleeve and needle, one 
reaches the epidural space centre when arriving to 
the anterior sleeve displacement stop. At this posi- 
tion, the concerned substances can be injected or 
the catheter can be introduced. 

as The alarms and the electromagnet become ac- 
tivated due to the fact that the pressure sensor 
detects the depression existing at the epidural 
space, which signal is converted into an electric 
signal that produces a voltage difference between 

40 the sensor and the potentiometer, this difference 
being annuied with observation of the millivolt- 
meter. 

Figure 8 represents a second example of em- 
bodiment of the alarm circuit of the epidural device. 

45 in this case, the pressure sensor consists of a 
small membrane (25) provided with an electric con- 
tact, which is closed in the membrane resting posi- 
tion and open when said membrane is sucked on 
reaching the epidural space. The passage of cur* 

so rent keeps the circuit open by means of a relay 
(26). Current intensity is low .thanks to the fact that 
the circuit comprises a resistor (27). 

A lamp (28) can be kept on meanwhile the 
epidural space is not reached, the luminous 13 and 

55 acoustic 14 alarms being then activated. The circuit 
may comprise some system, such as the relay (29) 
and the switches (30) and (31), in order to allow the 
alarms to keep on working, although the membrane 
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(25) contact is closed again. 

The device for locating the epidural space 
which, has been described constitutes a revolution 
in anaesthesia field, as the guarantees of success 
have a considerable increase, since it is not re- 5 
quired for the technicians to be so much special- 
ized. 



Claims ro 

1. A DEVICE FOR LOCATING THE EPIDURAL 
SPACE, for introducing into it anaesthetics, anal- 
gesics, narcotics, etc., by injection with a needle or 
a catheter, essentially characterized by comprising is 
a canula provided with a handle inside which an 
electromagnet is situated and at the rear part of 
which there is a retaining element that also works 
as a stop of a sleeve axiaily situated in the handle 
and the inner surface of which is considerably 20 
corrugated; with the peculiarity that the canula 
comprises a fixation element in order to prevent 
the former from penetrating beyond the yellow 
ligament thereby aJlowing the axial comfortable 
introduction through the sleeve and the canula 25 
duct of a conicaliy pointed needle with lateral 
outlet which has a corrugated outer surface portion 
capable of being inserted into the sleeve by the 
electromagnet action, which is activated by a cir- 
cuit capable of detecting the depression existing in 30 
the epidural space by the use of a pressure sensor, 
which transforms the pressure signal into an elec- 
tric signal, which is passed on to an electric circuit, 
so that, if there is a difference between the at- 
mospheric pressure and the detected one, a tran- 3s 
sistorized switch will close the circuit and the 
above mentioned electromagnet and a sound 
and/or visual alarm will be activated. 

2. A DEVICE FOR LOCATING THE EPIDURAL 
SPACE, according to claim 1. characterized in that 40 
the needle is made of ferromagnetic material, such 

as, for instance, chromium-vanadium steel. 

3. A DEVICE FOR LOCATING THE EPIDURAL 
SPACE, according to claims 1 or 2. characterized 

in that the needle support element, generally of 45 
plastic, has a cut for coupling a wing nut and some 
outer grooves for a safer and easier puncture, 
besides a connector for the vacuum inlet 

4. A DEVICE FOR LOCATING THE EPIDURAL 
SPACE, accord ing to claim 1, characterized in that so 
the circuit includes an adjustable voltage divider in 
order to be able to equalize the voltage with that of 

the pressure sensor, a millivoltmeter to control the 
difference between both voltages and a hand 
switch for operating the device. 55 



5. A DEVICE FOR LOCATING THE EPIDURAL 
SPACE, according to claim 1 . characterized in that 
the pressure sensor consists of a small membrane 
which opens or closes the circuit that activates the 
alarms, as. it displaces itself. 

6. A DEVICE FOR LOCATING THE EPIDURAL 
SPACE, according to claim 1 , characterized in that 
the displacement of the needle once the epidural 
space has been reached, is carried out through the 
sleeve wherein it is inserted, said sleeve having a 
maximum displacement of 2 mm., which is suitable 
for reaching the centre of said epidural space. 
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